Searching PAJ 



BEST AVAILABLE COPY 



1A ^-v 5 



PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 08-070100 
(43)Date of publication of application : 12.03.1996 



(51)Int.CI. 


H01L 27/04 




H01L 21/822 




G11C 11/22 


(2l)Application number : 07-203401 


(71)Applicant : SAMSUNG ELECTRON CO LTD 


(22)Date of filing : 09.08.1995 


(72)Inventor : RANG CHANG-SEOK 


(30)Priority 




Priority number : 94 9420296 Priority date 


17.08.1994 Priority country : KR 



(54) MANUFACTURE OF FERROELECTRIC CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily form a lower electrode by patterning 
and to protect a device against malfunctions caused by a coupling 
capacitance by a method, wherein a matter layer and the lower electrode are 
successively polished through a chemical mechanical polishing method, and 
the lower electrode is patterned so as to be left in a low dielectric pattern. 
SOLUTION: Conductive material, such as Ti or the like is deposited on a 
structure where a low dielectric pattern 70, is formed to serve as a barrier 
conductive layer 72. Then, heat-resistant conductive material sch as Pt or 
the like is deposited on the barrier conductive layer 72 to serve as a 
capacitor lower electrode 74, in succession spin-glass is applied thick 
thereon to plagiarize the surface. Then, the capacitor lower electrode 74 is 
patterned until the surface of the low dielectric pattern 70 is exposed, and a 
ferroelectric material is deposited on the patterned lower electrode 74 to 
serve as a capacitor ferroelectric film 78. Then, conductive material such as 
Pt or the like is deposited on the ferroelectric film 78 to serve as an upper 
electrode 80. 
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[0005] 

[Problem to be Solved by the Invention] 

When PZT, BST or the like is used as a dielectric film, 
the materials for an electrode of a capacitor are required to 
have the following properties: 

1. being able to form a perovskite structure on the electrode; 

2. do not form a low dielectric film at the interface between 
the electrode and the ferroelectric film; 

3. being able to prevent mutual diffusion of silicon and the 
constitutional components of ferroelectrics; and 

4. being easily patterned into a desired shape. 

However, platinum (Pt) , which is the most widely used 
material for an electrode of a capacitor using PZT, BST 
dielectric film or the like, fulfils the requirements described 
in Items 1 to 3, but not Item 4. This is because platinum is 
an extremely hard and heat resistive metal, and therefore 
platinum hardly reacts with other chemical substances and 
platinum cannot be easily etched by the reactive ion etching 
method . 
[0006] 

Furthermore, when PZT, BST dielectric film, etc., is 
used for a DRAM of 256 Mb or more, in consideration of the fact 
that as the space between two adjacent capacitors gradually 
become smaller, it is preferable to prevent incorrect operation 
of the device caused by coupling capacitance between adjacent 
capacitors. In order to prevent such incorrect operation, a 
method wherein an oxide spacer is formed on the sidewalls of 
each capacitor is proposed. Fig. 1 shows a cross section of 
a memory cell comprising a capacitor formed by the 
above-explained method. 
[0007] 

As shown in Fig. 1, the memory cell has the following 
structure : 
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a drain region 18a, a transistor comprising a source 
region 18b and a gate electrode 16, and a lower bit line 20 
connected to the drain region 18a are formed on a semiconductor 
substrate 10 that is divided into an active region and an 
isolation region by a field oxide layer 12, with an insulating 
layer being formed on the entire surface of the resultant 
structure. A contact hole is formed to expose the source region 
18b, and the inside of the contact hole is filled with a 
conductive material to form a conductive plug 22. On the 
resultant structure, a conductive barrier layer 24 and a 
capacitor lower electrode 26 composed of platinum are 
sequentially formed, and oxide spacers 28 are formed on the 
sidewalls of the conductive barrier layer 24 and the lower 
electrode 26. Thereafter, a ferroelectric film 30 composed of 
BST and a capacitor upper electrode 32 are sequentially formed 
on the resultant structure, and an upper bit line 34 and aluminum 
wirings 36 are then sequentially formed. 
[0008] 

In the above-described prior art method, not only is 
patterning platinum difficult but also coupling capacitance is 
generated between adjacent capacitors, causing incorrect 
operation of the device. Coupling capacitance Ccp conforms the 
following formula (1). 

1/Ccp = l/Coxi + l/Cox 2 + l/Cfe =2/Cox + 1/Cfe (1) 
Here, Cfe is the capacitance generated in a ferroelectric film, 
and Coxi and Cox 2 are oxide capacitances as shown in Fig. 1, 
which are assumed to be identical to, for example, Cox. 
Accordingly, the following holds: 

1/Ccp = (2Cfe + Cox)/CoxCfe (2), or 
Ccp = CoxCfe/(2Cfe + Cox) (3) 

[0009] 

Assumed that Cfe is greater than Cox, the following 
conditions are fulfilled. 

Ccp * Cox/2 (4), and 

Ccp * (Eox/2) (Aox/dox) (5) 
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[0010] 

Here, Aox is the area of the contact region, dox is 
the thickness of the oxide spacer, and e ox is the oxide dielectric 
constant. Assuming that the storage node is cylindrical, the 
area Aox where the oxide spacer contacts the storage node is 
given by the height of the storage node times the circumference 
of the storage node. Therefore, if the area Aox increases 
and/or the dox of the spacer becomes thinner dues to a further 
increased integration degree of the memory cell, the problem 
of incorrect operation caused by coupling capacitance becomes 
worse . 
[0011] 

An object of the present invention is to provide a 
method for fabricating a capacitor comprising a ferroelectric 
film that can solve the above-explained problems of the prior 
art method. 
[0012] 

[Means for Solving the Problem] 

To achieve the above object, the present invention 
provides a method for fabricating a capacitor comprising the 
steps of: 

forming a low dielectric substance pattern on a 
semiconductor substrate; 

sequentially forming a lower electrode and a material 
layer on the resultant structure having the low dielectric 
substance pattern provided thereon; 

patterning the lower electrode so that the lower 
electrode remains between the low dielectric substance patterns 
by sequentially polishing the material layer and the lower 
electrode by chemical machinery polishing; 

forming a ferroelectric film on the resultant 
structure having the low electrode pattern provided thereon; 
and 

forming an upper electrode on the ferroelectric film. 

[0013] 

According to preferable embodiments of the present 
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invention, it is preferable to use one material selected from 
HTO (high temperature oxide) , USG (undoped silica glass) and 
BPSG (boron phosphorous doped silica glass) as a material for 
the low dielectric substance pattern, and one material selected 
from PZT (PbZrTi0 3 ) , BST (BaSrTi0 3 ) , SrTi0 3 , BaTi0 3 , PbTi0 3 and 
Bi 4 Ti 3 0i2 as a material for the ferroelectric film. It is 
preferable to use platinum (Pt) , tantalum (Ta) , iridium (Ir), 
ruthenium (Ru) and like heat resistive metals, and oxide 
ruthenium (Ru0 2 ) , oxide iridium (Ir0 2 ) and like conductive 
oxides as materials for the lower electrode. It is preferable 
to use spin-on glass (hereunder, it is referred to as SOG) as 
a material for the material layer. 
[0014] 

Polishing of the material layer and the lower 
electrode by chemical mechanical polishing (hereunder, 
referred to as CMP) is preferably conducted until the surface 
of the low dielectric substance pattern is exposed. 
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